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From (16), (17), (18), (19), if A', B', G1, D' denote the corresponding quantities after transformation,
A' —A cos2 &) + B sin2 w + 2(7 cos « sin w, ............ (20)
B' = A sin2 to + B cos2 w - 20 cos <w sin w, ............ (21)
0'=(7(cos2ty-sm2&)) + (^-^.)cosa) sineo, ......... (22)
D' = .Z) ....................................................... (23)
These formulas prove that, if the conditions (9), (10), shown to be necessary in order that the light may behave as natural light, be satisfied for one set of axes, they are equally satisfied with any other. It is thus a matter of indifference with respect to what axes the retardation e is supposed to be introduced, and the conditions (9), (10) are sufficient, as well as necessary, to characterize natural light.
Reverting to (8), we see that, whether the light be natural or not, its character, so far as experimental tests can show, is determined by the values of A, B, 0, D. The effect of a change of axes is given by (20), &c., and it is evident that the new axes may always be so chosen that C' = 0. For this purpose it is only necessary to take co such that
tan 2o> = 2C/(A - B).
If we choose these new axes as fundamental axes, the values of the constants for any others inclined to them at angle u> will be of the form
A = AI cos2 oj + Bl sin2 o> "
(24)
cos2
B = Al sin2 co + B! cos2 w G = (Bi — -4j) cos <y sin 01
If AI and B! are here equal, then G = 0, A = B for all values of &>. In this case, the light cannot be distinguished from natural light by mere resolution ; but if D be finite, the difference may be made apparent with the aid of a retarding plate.
If A-i and Bl are unequal, they represent the maximum and minimum values of A and B. The intensity is then a function of the plane of resolution, and the light may be recognized as partially polarized by the usual tests. If either Al or Bl vanishes, the light is plane-polarized*.
When several independent streams of light are combined, the values, not only of A and B, but also of G and D, for the mixture, are to be found by simple addition. It must here be distinctly understood that there are no permanent phase-relations between one component and another. Suppose, for example, that there are two streams of light, each of which satisfies the relations A - B, 0=0, but makes the value of D finite. If the two values of D are equal and opposite, and the streams are independent, the mixture
* In this case D1 necessarily vanishes.
11.    III.
10this we shall presently return; but in the meantime it is obvious that the constitution of natural light is essentially irregular, for we have seen that absolutely regular, i.e., absolutely homogeneous, light is necessarily (elliptically) polarized.
